Objectives: To assess the received suspected adverse events occurring upon treatment with drugs and vaccines,
Introduction
Pharmacovigilance (PV) is a science and activities relating to the detection, assessment, understanding and prevention of adverse effects (AE) or any other medicine-related problems. Its objectives are 1) preventing harm from adverse reactions in humans, arising from the use of authorized medicinal products within or outside the terms of marketing authorization or from occupational exposure and 2) promoting the safe and effective use of medicinal products, in particular through providing timely information about the safety of medicinal products to patients, healthcare professionals and the public [1] .
Uppsala Monitoring Center (UMC), an independent and international research center affiliated to the World Health Organization (WHO), is the structure in charge of the monitoring medicines and promoting their adequate use since 1978 [2] .
In sub-Saharan Africa, few studies covering a wide range of fields of the ad- The primary aim of this study, the first one in this topic in Togo, is to describe the collected notifications at the NCPV from 2009 to 2016. The secondary aims are to 1) assess the impact of follow up on the quality of the PV system, 2) describe the subgroups of data (patient, drug, AE and reporters) existing on the RFs, 3) identify the associated factors to AEs reporting in Togo.
Methods

Study Design
The received RFs at the NCPV, from 2009 to 2016, from Togo reporters, following Figure 1 circuit were included in our study. The RFs sent to the NCPV concerning cases occurring in other countries of the world have not been included.
Data Collection and Analysis
Eighteen (18) fields were collected from national adverse events reporting form for vaccines and other drugs. In comparison, adverse events reporting form for vaccines include 41 fields of which 12 are obligatory [5] and that for others medicines includes 33 fields [6] . The national reporting form required the following data: Figure 1 . Adverse effect notification circuit in Togo. Year of notification was used to compare the RFs' numbers according to 2 periods (2009-2011 and 2012-2016) , in order to determine whether the lack of integrated activities impacted the system.
The qualitative variables "region" and "reporter" were transformed into quantitative and binary variables. Thus, the three regions of the north (Savannas, Kara, and Central) were named as "northern region" and those of the south (uplands, Maritime and Lome Commune) as "southern region".
Physicians and pharmacists have been grouped into medics and other healthcare professionals (nurses, health technicians, and midwifes) into paramedics.
Patients were divided into two age groups: children (0 to 15 years old) and adults (over 15 years old).
Vaccines have been considered as a distinct group from drugs, due to their exclusively preventive use. The identified INNs of drugs and vaccines were classified in accordance with the Anatomical Therapeutic and Chemical (ATC) nomenclature. The ATC nomenclature entails 14 main anatomical/pharmacological groups or first levels. Each major ATC group is divided into second levels that could be either pharmacological or therapeutic groups. The third and fourth levels are chemical, pharmacological or therapeutic subgroups and the fifth level is the chemical substance. Levels 2, 3 and 4 are often used to identify pharmacological subgroups when it is considered more appropriate than therapeutic or chemical subgroups [7] .
The collected SAEs were classified according to the severity criteria defined by WHO. A serious AE is defined as an AE which results in death, is life-threatening, requires in-patient hospitalization or prolongation of existing hospitalization, results in persistent or significant disability or incapacity, or is a congenital anomaly/birth defect [1] . No causal assessment was realized thus all the collected AEs were considered SAEs.
Notification circumstances were classified into two groups:
1) Routine practice (RP): they concern all the cases notified by healthcare professionals in either preventive or curative treatment for common conditions, for all kinds of population;
2) Public Health Programs (PHPs) mass treatment campaigns: they include notifications during campaigns organized by one or more PHPs (HIV, malaria, tuberculosis (TB), immunization), as a preventive measure, towards a specific target population. 
Ethical Considerations
Patients and reporters' personal data were anonymous to preserve their confidentiality. The local Ethics Committee authorization was then, not required.
Results
General Data
A total of 322 RFs were collected from 2009 to 2016 (range 4 -96, average 35.78 ± 33.43, median 27).
The completeness of the 18 fields on the 322 RFs is presented in Table 1 . Three (3) out of 18 fields were filled out in more than 50% of the RFs and the remaining 4 fields were filled out on less than 20% of the RFs.
The distribution of RFs received, per year is shown on Figure 2 with a significant decrease from 2012 to 2013, compared to the period before (p < 0.05).
Notifiers' profiles are shown in Table 2 . Paramedics reported two times (60.9%) more than medics (29.2%).
The notifier's profiles by regional area of practice are shown on Table 3 . The number of medics' RFs is 15 folds higher in the southern region than in the northern region of the country (56.5% vs. 3.7%). As for paramedics', they reported two times more cases in the northern region than in the southern region (80.5% vs. 40.3%).
Patient Data
Males predominance was recorded, with 169 men out of 322 (52.5%) and a male/female sex ratio of 1.1.
Patients' ages ranged from 0.08 to 84 years old (28.31 ± 18.80, median 27.0 years). Table 4 shows the distribution of notifier profiles by patient age group. RFs for adult patients were higher than those for children (70.2% versus 28.9%; p < 0.001).
Suspect Drugs of Adverse Events
There were 243 RFs for medicines (74.5%), and 79 (25.5%) for vaccines. Eighty-three (83) RFs (25.8%) were reported in routine practice while PHP campaigns resulted in 220 (74.2%) notifications.
Several public health programs have been identified as shown in Table 5: neglected tropical diseases (41.4%), immunization (27.7%), tuberculosis (25.9%) and HIV (4.5%). Table 6 shows the most prevalent reported products on the report forms. On A predominance of males is recorded in our study with 52.5% while identical
Suspect Adverse Effects Classification
Discussion
proportions of females (57% Africa and the rest of world) and males (37% Africa and the rest of world) were reported from VigiBase  [3] . That difference related to our result could be explain by the fact of hazard. Our results show that report forms in adult patients represented two third against one third in children. Carbonin et al. [11] and Bégaud et al. [12] also have noticed that the notification rate increased with age. This result confirm that of Ampadu et al., who reported that the 18 -44 years age group dominated individual case safety reports (ICSRs) from Africa, while the 45 -64 years age group dominated the rest of the world [3] .
One third of report forms were carried out during routine practice while PHP campaigns resulted in two third notifications. A possible explanation may be the rigorous monitoring of activities implemented by PHP during their campaigns.
There is no statistical link between the behavior of both medics and paramedics, in case of serious or non-serious SAEs. General anti-infectives drugs for systemic use, antiparasitic agents and insecticides, cardiovascular system and digestive tract and metabolism were the pharmacological groups of the most reported drugs in our study. The most frequently mentioned medication classes associated with ADRs in the past 4 weeks in Uganda were antibiotics (38%), antiretroviral agents (23%), antimalarials (15%, 15 of which implicated quinine), analgesics (9%) and others (15%) [10] . The main class of products in African ICSRs are nucleoside and nucleotide reverse transcriptase inhibitors (14.04%), nonnucleoside reverse transcriptase inhibitors (9.09%), antivirals for the treatment of HIV infections (5.50%), combinations of sulfonamides and trimethoprim (2.98%) and angiotensin-converting enzyme (ACE) inhibitors (2.42%). Compared to the rest of the world, the main product classes implicated in ICSRs are tumour necrosis factor-a (TNFa) inhi- [3] . Our study results are consistent with the epidemiological context of the country. The SAEs reported (skin and sub cutaneous tissue disorders, general disorders and administration site conditions, nervous system disorders, gastro-intestinal disorders, musculoskeletal and systemic disorders…) can be related to main adverse effects reported in literature for anti-infectives drugs for systemic use such as: ivermectine (pruritus, edema, arthralgia, headache, popular eruptions) [13] ; praziquantel (nausea and abdominal pain or discomfort, headache, giddiness or drowsiness) [14] ; RHZE (gastric intolerance, skin changes, join pain) [15] and vaccine ACWY 135 (headache, fatigue, soreness, erythema) [16] . Furthermore, in a study among inpatients, Fofana et al. [17] , reported similar SOCs excluding metabolic disorders such as skin (47.33%), metabolic (22.14%), neuromuscular (10.68%) and digestive (8.4%). The drugs implicated in skin adverse reactions in this study (causal link established) were sulfonylurea (47.37%), penicillin (13.16%), non-steroidal anti-inflammatory agents (13.16%) or tramadol (7.89%).
The difference observed in the two study could be due at least to the sitting (national vs hospital) and the eligible population (all individual vs inpatients). Related to international data, the main SOCs reported from Africa versus the rest of world include skin and subcutaneous tissue disorders (31.14% vs. 19.58%), general disorders and administration site conditions (20.91% vs. 30.49%) and nervous system disorders (17.48% vs. 19.13%) [3] . The main SOCs profile of our findings is similar to that reported from Africa.
Conclusions
In conclusion, this cross-sectional study conducted on SAEs' notifications in Togo, pointed out that paramedics are more involved in PV activities than medics. Public health program campaigns had led to more notifications than routine practice. Regional notifications distribution is neither equal nor proportional to the population showing heterogeneous practices among professionals. The lack of human resources from 2012 to 2016 created a significant dropdown in the notification rate. The most frequently affected SOC was the skin disorders and the subcutaneous tissue were the most frequently reported.
Among the ATC classes of the drugs with the highest number of RFs, the most important are the general anti-infectives drugs for systemic use and antiparasitics and insecticides including the implication of the Ivermectin, Praziquantel, the association RHZE and ACYW135 vaccine.
Overall, the analysis of the results revealed some important determining factors. Statistically significant factors were the area of exercise, the age of the patient, health product consumption circumstance and the type of health products.
These determining factors could lead to some interventions to strengthen the national pharmacovigilance system. Y. Potchoo et al.
